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RECOMBINANT LIPASE AND ALPHA-AMYLASE VARIANTS

The present invention relates to l:l.puc -and cT
anylase variants, stabilized tovards the inactivation cauned by
H peroxidase gystems, in which lipase and a—uyluo variam:l u--
naturally occurrinqtyrosinemiduohilbeendoloudorm '
stituted with a different amino acid residue at one ‘or. nore

1. ing a lipase or an a~-anylase towvards the Lnactivntion caued

peroxidase systems, and detergent conpositions ennpri.si.ng a:_

lipase and/or an. c-u:ylase vn:iant of the mcntion. B
ucmom m_

_ Peroxidases (B.c. 11117) are cnzyn-s tln!t'
15 catalyse the oxidation of a substrate (an electron or’ hydzogq‘n

dmor)witbhydroganpemxide mchmzyuamhxmtroh.~

microbial, plant- and animal origins, e.g. peroxldase fron
W (cf. e.g. EP Patent Lpplication ‘179 486),. v
They are typically hmoprotei.ns, i.e. thny contain a hua as- 'a' .
= prosthetic group.. P

Use of peroxidase together with hydrogan pctoxid. dr' . -

a hydrogen peroxide precursor has ‘been’ suggested e.g. im
bleachinq of pulp for paper’ ‘production, in treatmant of nsﬁa

water from pulp production, for improved bleaching in 1aund:fy -

= detergents, for dye transfer inhibition during lannd.arinq, ,
for lignin modification, e.g. in particle board production. !
: Peroxidase systems (also designated POD M),

comprisi.nq a peroxidase or a compound exhibiting peroxidu#e o

activity, a source . of hydrogen peroxide, and a peroxidase
50 enhancmg agent, are used for preventing coloured substanm,
which leach from dyed fabrics, to- deposit on other . tabric:s
' present in the same wash (this pheiomenon is commonly Xnown d,s-
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dye transter). netargent oonpositim or wash l:l.quots coupru- ;"
ing such - peroxidase systems have been described in e.g.|
International Patent Applications WO 92/18687 and WO 9_2/18683.

. A major dravback in applying such peroxidase systems
. 5to detergent compositions is that the enzymes present in such
" _compositions may ‘be strongly affected by the peroxidase system,
therebyhmnperinqthemhinqpertamnce otthedate:gm:t
conposiuon. !

XN It bas nov surprisingly been found that lipases a.nJ 3
a-u:ylasos may be stabilized towards inactivation caused bﬁ
peroxidase systems, by daletion or substitution of one or
naturally ocourring tyrosine residues with a ditterem: un.in

acia residue. v

15 Accordingly, the mention pmides a lipase and/cr ‘
an c—anylasa variant, in vhich one or more naturally occnrring
tyrosine residues have been deleted or ouhstitnted with 4 -
d:u.'terent amino acid residue.

In another aspect, the invention pruv:ldes a me
a of stabilization of a lipase and/or an a-axylau va.r:lui

" towards inactivation caused by a peroxidase system, in whi
method one or more naturally occurring ‘tyrosine residues are
da].eted ox substituted with a different amino acid residue. -

In a further aspect, tneinventionprwmasdaur{-

> gent conmpositions comprising a 1:lpase and/or an a—anylaab
vnr:lant of the invention.

In a yet further aspect, the . Mmtion pravid#s

detergant additives comprising a lipase and/or an a-amylaﬂe
variant of the invention.

'
.
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l‘he present Anvention prcv:l.dan novel lipase and q-
P T - amylase variants, stabilized towards inactiv‘ation caused l#y_
%m0 peroxidase systems. - - - .
R I In the context of this :l.nvention, ‘a stabilizd,d .
el  ' npue or a-amylase variant is a’ lipase or an a-amylase hav
' s improved stahuity towards inactivation caused by pemxl.aﬁ:
systens vhen eonpared to the parent lipase or c-anylm

Qe WO a As abbreviations tor anino acids the touoving_
synbols are used: ) : : :
'A;la-.

5 -

;

. Tyrosine ;
Asp (D) or Asn (N) -
Glu (E) or Gln (Q ;

-"anarbitraryminoacid §'
deletion or absent amino acid

B -ssfassse;.sis-% 2

T : 'In the contéxt of €his invention, the . enzyuti«F
activity of peroxidases is expressed in “Peroxidase Units?

. (poDU). In the presence of hydrogen peroxide peroxidases (8.(;{

i
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1 11.1.7) catalyse the dehydrogenation of- 2 2'-ui.no-bis (3-'

ethylbenzothiazonne-s-mlfonate) (ABTS) .. g:umish-blue :

colour .produced is monitored photmetricany at, 418 . Om S

mwuthommto:myuwhich,mderstandardmdiﬁm

‘s (L:e. pH 7.0} hydrogenperoxideasmbmus oxllphocpha.ta
puffer; an incubation temp. of 30° C; an :anubation tiu of 3!

. min. neunred kinetically) catalyses thn converaion ot 1 ml;'»,

o:ﬂdroganperoxidepernimte

10 In the context of this invention, the anzyut:lal

activity of lipases is expressed in Lipase .Onits. A.Lipase Unit{ .

(1) is the amount of enzyme vhich under standard conditions,;
j.e. 30.0°C; pH 7.0; tributyrine substrats, Lberam b moll
titratable,,bqtyric acid per minute. - : :

15 wmn :
The c—-anylue activity is measured as abcorption/ni
at 620 nm using Fhadebas tablets (Phadebasv® Anylase mtk

Phamcia Diagnostics, SW). The usay is carried unt at 60° c.; .

» In the context of this invention, a peroxidase syste}
is a system comprising a pe.roxidue or a compound exhibi

peroxidase acti.vity, a source of hydrogen peroxide, and- a

peroxldase enhancing agant. Such peroxidau systems have

- used for obtaining a aye transter ‘inhibition and have be#n
described in e.g. International Patent Appliutions wo 92/13567
and WO 92/18683.

In such a peroxidase system, the perexidaso or tlhc '

compound exhibiting peroxidase activity may be any
comprised by the enzyme. classification EC 1.11.1. 7, ‘or a#sy
. .» fragment derived therefrom,. exhibiting peroxidase activity, br

synthetic or aemisynthetic derivatives thereof (e.9. porphyri.n ‘

ring systems or microperoxidases, cf. e.g. US Patent 4, 077 /768,

gP patent Application 537,381, = Imternatiomal patent .Ap-

]
!
o
i
i
t
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@xalcza@s.m wo 92./05@5@ and TO 92/16634)., Such pemcd.@mes a.n.-@. '
. " Ioovn grom microbial, plant and aadmel origins., - -
¢ . he pexoxidase.may bo-produsible by plants aecg,
' ' hgmmdishwsayb&mp@mi@l@s@)@raicm@zgmsmm
> w3 omgd ex buckeria. Sers pregerred -fungl inclvde m&m
' b@l@ngim@ t¢a @h@ @mbdivi@i@m )D@mt@myc@tm, class Ely@h@ﬁ

. ;,9_94' -0 " other pmf@rzed fxzomgpl imcludc strains bsl@ngimg t@
the ocukdivisiom Basidimycotﬂ.m ‘class Basidicmyecotos, o. 91
PRl baete, Sexiolws ox mm in p@rtiml&ﬁ; _

@ - «pmvimﬁly cmn@d Z&almm)p @oo mmez (@-go RO 2®+
N Mo

Fuxther pmﬁm@@ mmgsl im’ltmde @mﬂ.m b@l@@gﬂ.ﬁ@ t@
m@ subdivision zygamyegtm @l@m@ We@mcaae, GaGo Mﬁm

w)po mﬁ&s&lﬂ.&m

m’” ) NBE ¥ usesed S 3 : RE
purresinia (A%CC 1595:3) oX PRou 5 2BCEN «m B=ill»a'
o - Puzther proferred bocteria include strains m@ngmgr
to m_o_g_@m ®.9. H. vizxescems.

s  Other potential souxces of useful paz@mulaz;
. pamxmam axe listed in im@mﬁ_ mn__gigﬂ_ PR. 431=43.°

°
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mwerﬂm the peroxidaze fro= the cultwws.

 particolarly, 8 recorbinantdy pr@dm@@d i@ :
o & pexoxidase derived £xon a. COPEIPUE GP-, im @mlmsz [

macrorhizng of C. cinereus accoxding to U0 92/1@63&

Iin the context of this inventlen, ©om
hibicing peroxidasc activity mzp:r p@z@wldam a@tilvq
Lrogeants Gerived fxom cytochroses, boroglebin ox p@z@xﬂ@a@@

5 enzyreE, INd. synth@tic or @misymth@ti@ darivatives HEXeoL,
@.¢g. irxon porphins, . iron poxphyzims, amd iren pm@@y@mﬂ.mah

and aezﬂvatﬂ.vcw thexreok.
In & peroxidase oystem, he cnhamecx Day ba @mi

oxidizeble cubstrate @.g. netal ions ox ph@a@lﬂ.e CERETRAO r;m@)}a'

@ o3 7-hydroxycouwnarin (7ECm), venillin (VM», and’ p—hy@g@zqﬁhamer
zenesulfonate (PHES), d@@cribeél in c.g. ti@@@l IP@
Applications WO 92/1@6.3 mél o 92/1@6@7, A &
shisdgn 8§, Plant €all I?hyeﬁ.ol., 1285 26 (‘7),, - . 129143@1 (@ﬁq
Table 1 in particulax), and Savndexs § alos .

B M:Lmdon,, 1964, . p- 241 ££. or 2, 2“=@8im@=bim (3=@thyl)‘_d,@mz@¢'
zolﬂ.meaé-'tsulfmmta) (ABEZS) , ﬂe&@zﬂb@d bik applﬁl@@mtw
ccpexwimg PR Patemt Application Heo. 9202441

' In- & preferred exlbedinant, ho lﬂ, of o
'mim@mtigm is obtaimablé frem a ctrain of Bwaien Coge B

%, brovigporn, H. brevis ver. fhexeeises, or H.
ingalens. Lﬁp&xm chtainable Lxon

natiopal Patent Application WO 89/01%9 vmich publications

s hmby imclnd@d] by references.

NZAS-0006596

porerlonse my Loxthexmors bo @mc« vadek is ;
producible by a methed comprising culdivating a. host @@ll
transforced vith @ reccxbinant DA vecter vhdel earries a- Dm
" seguence encoding saild p@x@@:ﬂ.@mg wall . B B
5 encoding Lunctions permitting the @x@m@i@m of .he nng
Dequence encoflirg the paroxidase, in a culture m :
conditions. pexmitting tho cexpms@ﬂ.@m of <he C

Biepls axe Aagcrilkad ﬂ.{a'
‘@.g. U5 Patent 4,810,014, BP Applicatiem 305,216 ‘amdl . Itmarer

‘0
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In another specific embodiment, the npase Ls;.‘
_abtainable from a strain of Psendoponas, e.g. Pa. cepacia; gg_._|'
xng;l. Pa. stutzeri, or Ps. fluorescens. Lipases obtainable!
) from Pgendomonas are described in e.g. International patent |
‘.. s Publication 89/04361, wh:l.ch pnbucation is hereby included by
' ' ..reference.
In a third specit:lc embodiment, the lipanc is;
" cbtainable from a strain of Pusarium, e.g. F.__oxveporum. !
'Lipases cbtainable from Fusarimm are described in e.g. EP!

‘ © - 1 Publication 130,064 and EP Publication 395,678, which publica-;

tions are hereby included by referencs. .
In further speci!ic embodiments, the lipase . 13
obtai.nablctmastrainofxnj.m: ‘®.g. Rhizomucor miehei, |
: or a strain of candida, e.g. Q. antarctica, orc.._mm
.s (also called €. xugopa), or a strain of Chromobacterium, e.g.é
" La.wlscogsunm.
- Inanoropteterredenbodinent alipau variant of,
theinventionisamiwmlipasehavinganuino. i
acid seguence as described in KP Publication 305,216 (in whh:h
apubucation the amino acid sequenee is presented in Pig. 5),,
" which seguence has been changed in one or more of the tollwing?
-. positions: 16, 21, 53, 138, 164; 171, 194, '2134, 220, 261.

. Inapreterred enbodinnt, the o-amylase vari.ant ot-
-zsthe invention is obtainable from a strain ot Bacillug or a
. strainof Aspergillus. - B
- In a more specific embodiment,. the a~amylase variant[
isobtainabletmastrainot&_ljghgnm The amino acid:
- sequence for the B, licheniformis 584 c-amylase (Stephens et
. »aly appears from J. Bactericl. 1984 158 369-372, and J...

Bacteriol. 166, 635-643, 1986, FR 2665178 or EP 410498. Thus,’
En the tyrosine positions are: 10, 14, 31, 46, 56, 59, €2, 77, 98, !

150, 158, 175, 193, 195, 198, 203, 219, 262, 273, 290, 302,
348, 358, 363, 367, 394, 396, 402, 439, 480.

NZAS-0006597
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, in mmez :speciﬁ’ic mbo&im@@t, hae @ l
mgbtaimabmmgsm&n@f‘ » i
- acid BEYUENCS Lor the B )

Lo} i enea, 'm @eunle (EEBES&KB@E
ggg_gzg_) appesars froem J. Blol ci‘me@ 1%3 2858 1007-1013. :
g In @ thixd specific embedivent, the @amylm@ Sl@mt -t

iz obtainzble £from & ctrain of B
a@i@@@qm@m@@ﬁ@rthe BRERTTY.
Lron Jo B&ctcari@lo 1660 635='@63,, 1986. .- i .
In @ Louzth cpecigic embodinmamt, ©hO wamylma‘ '
18 variant is ebtainmble Lrem a straln ef A. Ricer. ardme aslél
_ segquence Por the A, nigex @ozaaylm& appeaxs &xem )Pa . O
Dpplication 5126/87.
In furthex spe«:iﬁic @@oﬂimemta @zamylam t@{
of ¢the inventcion are chimerie m=amylass@&s, @nimorﬂ,@ @—llylamasi .
B azo dlisclc:s@d in @og, EI? Patent Publﬂ@ati@m 253,668,

Th@ p‘&: imvemti@n pr@viﬂ@@ a mth@é] oL ﬂlizz#
Lm:g) lipases and @=mmylas@s tovards imetﬂwﬁhﬂm cauced Ib:}_a
p@r@zgidwse Bystems, by walch methed eme ox Doxa. mt@zal)ls;%
» ocourring tyresine residues are deleted ox mbstﬁtmt@é] wﬁ.‘@;&x z;y :
- digferant amim@ acid residua.

In tho 0 mmmmpmas@@@ m@bm@mv@lw O
for the prodmcti@m of polypeptides ox proteims by =e e t&m;&
B rw@abimmt; DA t@@hn@)l@@y m«:stly used for ¢ pnﬂfp@a@ fatq e} }E_,L

che AspeaxafIil axe attractive camdid&at@@ o8 host mﬁm
. ganiens for recenmbinmant DWA vectors beimg wol =@@@zﬂ.8@@ '
» and videly used mimommim for the commarsial predueties @i@ e
ASPE a@, Bethods have been daveleoped fom
tzmsfotign of th@ organism, prcﬂueti@a of meveral
CNIYRES, among these the B la 2 : )
Biehel 1ipases ((zigg @.go Eur@p@m Patent Applicati@m 23@ @23)

NZAS-0006598
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and 3@5 0216, and Imtermational Patent: Agplélga%iw wo 89/@3%9) o
. which publicatiom@ axe hexaby imsluél@ﬂ by relorenc®.

g i?;i@n iz production of a p:alypep‘ame oxr @ pﬁr@tc@ﬂ.m,, a m
s@qu@xuc@ins introduced imt@tl‘mca@mami@ mmmwmﬁm
@h@@@dﬂ.ﬂg)@g&@ﬂﬁ of the geno-of intorest gbytzmmim~,
- tlon/translation start signals and tzamcriptiwmmslati@@
texnipation signals. The cedling reglon contalns wales of €

wbase palrs, called ceodoms;, wvhich upon tramslatlenm of @m' .
transeribed gene axe tranolated iato amino acids, vhich mgzajl@
‘axe assembled to gilve the p@lyp@s;@tﬁl@o ef Iinteract.

Bycmngﬂmg eno @8’!3@2'@ sp@siﬁbl@@@cﬂm Mthmcoﬂimg
¢ reglon apd transforming the hest microorganiss vith thess ID@T.J,7
@aﬂimg regions, nev pelypeptlidas can be pmé‘m@ed vindak éliﬁﬁ@& '
' grem the original polypeptide by oBE OF MOX® o asids. 8@@1&
-alterations can be inmtroduced Toyy oL a t@a:hmﬂ.qm@ g@mmll:?
knovn as ogice—directed in vit)m mtag@maaﬂmo N mmker of
&m@tbods hove been published. zmearly nethed -ig  dascrikad 155;7
Zollex & Smikh, DNA 19848 3 (6) 479-488, and involves wuse of the
single-stranded I3 Mct@rigao A preforzed methed using I?ﬁ’,’s
(pglylmm chain reactien) is . described by qu
malistxy, 1989 100 147-231. It invelves a 3-stap
__8 genazation of a PCR Lragnent contalning he wutatien b}?
voing a ehmﬂ.cany synthesized DR elﬂgomn@@@tiu ene of
‘the prisexs in the PR reactions. Prom the Mﬂmt@ﬂ '
£ragment, @ DMA Lrageent carrying the mutation can bo icolated
by cleavage with regtriction ‘ahgyees and re-inserted imte th‘ua :
%9 @xpmsion plasuid. A ¢thixd mutagencsis methed talkes - a@mmag;@
of rustriction sites in the DMA ecoding reglen. By digesking @lb@
DA with restriction enzynes at Bites Llanking the m@ag@mzsi&

 taxget, synthesizing & nev frageent synthetieally @@h@@mmg}

NZAS-0006599
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the desired mutation and cloning this new fragment betveenthe! o
restriction sites, a mutant coding region can be constructed. .’
All methods are generally applicable to imnstiga—l
tions in the field called protein engineering vhich deals vith'
5 the development of polypeptides with new or altered charac-—«
teri:tics. A .
“Transformation and expression uy be aceaupu.uhnd hy;'-
methods Xnown in the art, e.g. as described in mm Patam:i_‘ .
Application 305,216, which specification is hereby i.m:luded by
" 10 reference. :
The nicroorganim able to produeo a stabilizadl
lipase or a-amylase of this invention can be cultivated by'
conventional fermentation methods in a nutrient medium contain-

‘ 1ng assimilable carbon and nitrogen togather vith otha::i~

» essential. nutrients, the mediun being composed in awordaned
with the principles of the known art. Purification and r.cavetn
of the stabilized lipase or a-amylase may also be conducted 1:4'
accordance vith methods xnown pex _ma.

2 This invention also relates to. DNA nuclootidd. .
sequences encoding a stabilized 1ipase or ac-amylase of.
invention. The stabilized lipase or c-amylase may be expres: ‘
and produced when DNA nucleotide sequence encoding the lipasé
or c-amylase is inserted into a suitable vector in a suitab1+

= host organism. The host organism is. not necessarily identical
to the organism from which the parent gene or:lqi.nnt.d M .
construction of the xutated genes, vectors and mutant nnJl
transformed microorganisms may be carried out by uzy np-r-
propriate recombinant DNA technigue, known in the art. .

30 The invention also relates to expression vectors anﬂ .
host organisms containing a DNA nucleotide encoding a atabil*-
dzed lipase or c-anylase of this invention.

NZAS-0006600
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, Ac@@zﬂiﬁzgto%@m@m@i@mptMJlﬂmB@mmodc
@my)lmm@ variant imy typically e a co=ponemt 0f & Actergs
cc@:asxiti@me Az much, it npay be mlmél@d in the Jdotoryex

s compogitien in the foxm of o non-dusting gz@mlat@o a @t&ﬁ,&

- 38 liguid, oxr a protected enzyRs. mom—mtimg gragulates 57
‘ba pr@&mcmﬂ ®oF., aB8 disclesad )lm US 4,306,991 and 4,661,452
(both to Wove Industzi A/S) and may- @pti@@al)ly ko coated RW,
Auth@ﬂsmgmimth@m, Brrples gfmxy@@mtimm.

9 are poly(cthylens oxide) pm@m@ﬁ:@ (p@lgf@tlb:ylw@glyc@l, mé)

itk mean molar. welghts of 1000 o 20000, @tm@xyl@tmél mmyﬂ=. '

phenols - having Lrom 16 to S0 9@371@@@ oxide wRicss @@h@o&gyl@ﬁ@ﬂ
" £atty alcobels im wvhich ¢hbe alcchel contains £rem 12 o 20
caxbon atomz and in vbich there are 15 o B0 cthylans. mxi%)e

5 umits; Latty alcohols; fatty coids; and momo- and die and

txiglycexrides of Latty acids. Bmmples of £ilm-Lorrning c@atiq:g
materials suitable for applicatiom by 2luld bed technigues
given in patent’ GB 1083521. Liguid enzyne preparatieas may, £
instance, be otabilized by adding @ polyol such as propyleds
2 giyeel, a cugaxr or sugaxr alcohol, lactic acid or korie a@i!,d
according ¢o establizhed netheds. Other enzyms muim &#‘o
- well Imown in the art. Protected CRIYRRs ey be pmpamd
accoxding to the methed diselescd in BP 238, 216. - -
. Tho dotorgent composition of the imventlen nay ba %@
Bamy comvenient Loxm, @.F. .A8 . powdex, gramules, pzazs@@ o
Aiemid. A Liguiel detargent =y ba @Mo&&x, typleally @@mk-
taining up ¢o 70 3 waker amd 0-30 $ orgamic twil,, @E
NORAGUEOVD . P
: she &stergent . @aapesitian ceaprim oRe or m@m
» surfactants, cach of vhich nay be anjonic, momiomic, catﬂ.@mié,
or zvitterionic. The detexgent will usvally contain 0-50 § @2 -
‘andonic suxfactant cuch as limear allkylbenzencsul fonate ((Z&S),
alpha-olefinsulfonates (AOS), allkyl sulfato (Eatty al@@hél
swlgate) (AS), alcobel -ethoxysuifate (AEOS or ARS), s@@mxdm
B alkancsulfonates (BAS), alpha-sulfo Latty acid m@hyl 3y
. alkyl= or alkenylsuccinic acid or eomp. It may also comtain 1

NZAS-0006601
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40 % of nonionic surtactant such as- “alcohol ethoxylata (m ox | .
ARB), urboxylated alcohol ethoxylates, nonylphenol ethuxylata, | oy
alkylpolyglycoside, alkyldipethylamineoxide, ethoxylated utty
acid monoethanolamide, fatty acia nonoethanolanida alkyl—(n- -s _

s methyl)~-glucoseanide or polyhydroxy alkyl tatty acid anido |
(e.g. as described in WO 92/06154) .

. - The detergent composition may additionally conpriu
one or more other enzymes, such as cxxtinu_la, proteasa,"
cellulase, peroxidase, or oxidase. ' !

" 10 The detergent may contain 1-65 $ of a aatex-gont"
builder or complexing agent such as zeolite, dj.phosphnte,; .
triphosphate, phosphonate, - citrate, nitrilotriacetic ' acid:
(NTA), ethyl.enediminetetraacetic acid (EDTA), d:l.ehhylcnct:i—'
-aminepentaacetic acid (DTMPA), alkyl- or alkenylsuccinic acid,

15 soluble silicates or layered silicates (e.g. SKS-6 from
Hoechst). The detergent may also be unbuilt, 1. e. easem:iany
free of detergent builder. : 5

' The detergent may mrise one ox.- more polyners.
Examples are carboxymethylcellulose (cMo), . poly(vinyl-

2 pyrrolidone) (PVP), polyethyleneglycel  (PEG), poly(vim
alcohol) (PVA), polycarboxylates such as polyacry:l.atos,
naleic/acrylic acid copolyners and lauryl nathacrylate/acrynq
acia eopolyners :

_ The detexgent may contain a bleaching system vhicl; :

- uy comprise a H,0, source such as perborate ox percaxbonntq ‘
vhich may be combined with a peracid-tforming bleach act:l.vatot
such as tetraacetylethylenedianine (TAED) or nmmoylcu:ybcn-i-
zenesulfonate (NOBS). Alternatively, the bleaching system uy
comprise peroxyacids of e.g. the anide, j.n:l.de, or sulton#

» type.

The enzynes of the detergent conposition of tha
invention may be stabilized using conventional stabnizing _
agents, e.g. a polyol such as propylene glycol or glycerol, a .
sugar or sugar alcohol, lactic acia, boric aciqa, or a borfc

s acid derivative as e.g. an aromatic borate ester, and the m}-

NZAS-0006602
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a3 .
position may be formulated as described in e.g. WO 92/197dy"
" and WO 92/19708.
The detergent may also contain other - eonvantiml
_ detergent 1ng’rediants such as e.g. tabric conditioners j.n-
- %Y scluding clays, foan boosters, suds suppressozs, anti—camsidn
: " agents, soil—snspending agents, gnti-sail redeposition agents, :
dyes, bactaricides optical brightanars, or perfume. : .
The pH. (measured in aqueocus solution at use con--.
centrat:lon) will usuilly be neutral or alkaline, e.g. 7-1l..
N ©® Particular forms of detexgent compositions within t!;o
). S scope of the invention include: : :
o 1) A detergent composition formulated as a granulate having
bulk density of at least 600 g/l -comprising
= linear alkylbenzenesulfonate ,
13 (calculated as acid) , 7 - 12%

-~ alcohol ethoxysulfate '
_(e.q. ﬁﬁ'fauml' 1-2 EO) or

te (e.g. c,._,,) . "1 - 4%
| -'-' alcohol ethoxylate - ; . |
» (e.g. C g alcohol, 7 EO) * 5 - 9%
- s;:adiu;n carbonate (as Ka,Co,) ' ) 14 - 20%
;. - soluble silicate (as Na,0,2510) , 2= e
foL - zeolite (as NaAlSio) . 15 - 220
9 < sodium sulfate (as Na,§0,) . 0- 6%
o a'- sodiun citrate/citric acia 0 - 15%
- g:ncﬁg’mrca‘&o’(u BaB0,.E0) 11 - 18%
.- TaED - . . 2~ 6 :
- carboxymethylcellnlose 0~ 2%
- » - polymers (e-g. meic/acryﬂ.;: acia
: copolymer, PVP, PEG) : o~ 3% *
' - enzymes S | 0- st

. - minor ingredients (e.g. suds : ;
. ~ supressors, perfume, optical '
. B brightener, photobleach) ] ' 0 - S% :
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'2)‘ A detergent composition ‘formulated as a grumlate having a;
" bulk density of at least 600 g/1 cunprising
- linear alkylbenzenesulfonate :

ca

(calculated as acid) o 6-n%. - .. .
s -.alcohol ethoxysulfate S L ' >
(e.g. C alcohol, 1-2 EO) . ) . o
or alkyf sulfate (e.g. Gy q)- : 1= 3%
= alcohol ethoxylats T o : .
1 - sodium carbonate (as llazco,) ' - 15 - 218 .
- soluble silicate (as Ha,25i0;) . 1~
- zeolite (as NaAlsio,) ' o 24 - 348
- sodium sulfate (as Na,50,) . 4« =108
- sodium citrate/ci&ic acid 0D-15 % -

Ao s Avon E AT 0o- 2

- polyners (e.g. nale:lc/acrylic acia ccpolymr,

PVP, PEG) - 6%
- anzymes ) 0~ 5%
2 - minor ingredients ’ : - o
(e.g. suds supressors, pe.rfme) ' 0o - 5%
3) A det:argent cmposition :Eormulated as a grumlate huving |a ,
bulk density of at least 600 g/1 ccmprising N . : ‘
- linear alkylbenzenesulfonate . ' S
= (calculated as aciag) ’ . 5 - 9%
- alcahol ethuylate . . . . :
‘= soap as fatty acid ;
(eoqo c“_u) ) 1l - 3% .
3 - sodium carbonate (as Na,CO;) - ' 10 - 17%
" - soluble silicate (as Na,0,25i0;) : 3- 9% )
- zeolite (as NaAlSio,) - 23 - 33% ‘
-~ sodium sulfate (as Na,SO,) 0 o~ at 5
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e s .
- sodiun pe::borate (as NaBO;. BzO) 8 - 16%
- TaED A 2 - 8%
~-phosphonate (e.g. EDTMPA) o - 1% .
carboxynethyleollulose ‘ 0 - 2%
s - polymers. (e.g. ulei.c/acrylic acia copolym, '
FVP, PEG) i} - 3%
- W . . 0 - S%
- minor ingredients (e.g. suds supressors, o

perfune, optical brightener) 0 -

A1o 4) A dete:gent composition tomnated as a granulate having a
bulk density of at least 600 -g/1 comprising .

- linear alkylbenzenesulfonate

(calculated as acid) = ‘ 8 - 12%
- alcohol ethoxylate '
5 (e.g. Cp.y alcohol, 7 m) . ' 10 - 25%
- sodium carbonate (as Na,COy)' 14 - 22%
" = goluble silicate (as Nazo,zaio,) ) - 1 - 5%
"= zeolite (as NaAlSio,) | " 25 'asy '
- sodiun sulfate (as NasSO) 0 - 108
» - cu'bbxyﬁethylcallulou . 0 - 2%
- polymers (e.g. mleic/acrylic acid copolymer,
PVP, PEG) _ 1- 3%
- enzymes - : | . o- s%
. = minor ingredients (e.g. ‘suds aupmsors, .
. 8 perfume) ) 0~ 5%

5) An aqueous ligquid detergent oomposition comprising

- linear alkylbenzenesulfonate o
(calculated as acid) oL 15 - 21%

- = alcohol ethoxylate
30 (e.g. alcochol, 7 EO or :
- alcogol, 5 P0) : 12 - 18%
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R soap as 'tatt'y'acid' (e.qg. oleic acl&)
' = alkenylsuccinic acid (Cya-vi)

aninoethanol ..
citric acid
phosphonate

'polynars (e.g. PVP, PEG)

borate (as B,O,)
ethanol
propylene glycol. .

1 -~ enzymes

ninor :I.ngredients
(e.g. dispersants, suds

16

perfume, optical brightener)

-5 ing .
- linear alkylbenzenesulfonate

- soap as fatty acid (e.g. oleic acid)

(calculated as acid)
alcohol ethoxylate

(e.g. (:,253 alcohol, 7 EO ‘

or Cy.y; alcohol, 5 0)
zeolite (as NaAlsio,)
potassiun cittatof
borate (as B,O;)
car:boxynethyicellnlose
pclyuers (e.g PEG, PVP)
anchoring polymers as

© ® 0 © 0 © N & O W
A . S

9
o
.,_o

0

PCT/DES3/00441

15 -

w4

2as

3 -

4 -

e.g. lauryl metharylate/acrylic acid copolymera

molar ratio 25:1; MW 3800
glycerol

enzymes

0 -

3%
"13%

[\

{e

18%. .-

- 3%

3%
2%

'ut." '

53

6) An agueous structured ligquid detergent cpiposition couprin—

21%

o

18%

2%
2%
st .

3%

5%
5%
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- minor ingredients ' . .
" (e.g. dispersants, suds supressors, perfume,
optical brightancts) -

PCT/DK93/00441 .

- 5% .

-7) A detergent conpositi.on formulated as a gramlate hav:lng a

.. sbulkdensityot at least 600 g/l canprising

- tatty alcohol ‘sulfate . S - 108 ?
.- ethoxylated zatty acid nonoethanolaniae ‘3 - 9%
_' - 'mp as fatty acid - o - 3%
© - sodiun carbonate (as Na,C0;) 5 - 108
1 - soluble silicate (as xazo_,zsioz) : 1 - 4%
- zeolite (as NaAl8i0,) 20 - 40%
- sodiunm sulfate (as uuzso‘) 2 - 8%y . |
- sodium perborate (as NaBO;.E0) 12 - 18%
- TAXD | o 2= 7%
5 - polfners (e.qg. mleic/aérylic acid copolymer, :
* T PEo) | | 1- st
-~ enzymes 0o - s%
- minor ingredients (e.g. opt:lcal hzightener, .b )
suds supressor-, perfume) 0 - 5%

.~ linear alkylbenzenesulfonate’
" (calculated as acid)

- ethoxylated fatty acid nonoethanolanj.de
- soap as fatty ac.j.d

= - sodium carbonate (as NaycO;) -

soluble silicate (as Na,0, 2510;)
- geoiite (as Naalsio,)
- sodium sulfate (as Na,SO;)

" = sodium citrate (as c‘ésna,o,)

» - polymers (e.g. PVP, e e
- maleilc/acrylic acid copolymer, PEG)

8
S
0

4

30

| .zn 8) A detergent composition fomulated as a granulate oozprisinb

- 14%
- 11%
- 3%
T
- a3 i
- 50%
- 11%
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- enzynes

- minor ingredients (a.g. rmds supressors,
- perfune) .

9) A detergent conposition tomnlated as a granulato conprising

5. - linear alkylbenzenesultonata
(calwlatad as acid)

- nonionic. surfactant,

- éoap as fatty acid

- sodium carbonate .(a's Na,C0y)

10 - zeolite (as Naué.;lo‘)_

- sodium sulfate (as _uaz,so‘)

- sodi\ﬁ citrate (as C‘B,Na,o-,)

- sodium perborate (as NaBOy.H,0)

- »iéach activator (e.g. NOBS or TAED)
s - c&xboxynethylcell&lésa

~ polymers (e.-g. polycari:mtjlate or PEG)
- enzynmes A

- minor ingredients
(e.g. optical brightener, pertm)

PCT/DKS3/00441 .

0 5%

6
1
2
14

18

o B O B & w U

} _r:, '
- ut. . S

- S
- & i
- . @
- 328 :
- 20%

- 8y
- 9%

- 5%
- 2% .
- 5%
- 5% o

- 5%

2 10) An agueous n.qu.td detergent composition coup:is:l.ngh

" = linear alkylbenzenesulfonate
(calmlated as acida) = -

alcohol ethoxysulfate
(e.g. Cy.4s alccohol, 2-3 EO)

2 - alcobol ethoxylate
Y toonat, 5E0)
Y- soap as fatty acid (e.g. lauric acﬁ)
- aminoethanol .

s0 ~ sodium citrate

15 - 23%

n | [-] ("

- 15%

- 9%

- 3%

- 10%
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- ‘hydrotrope (e.g. sodium toluenesulfomate) 2 - 6% ;
- borate (as B,O,) ' 0~ av
- caxboxypgthylceuulose . 0 - 1%
~.-ethan§1 ' 1- 3%
5.~ propylena glycol 2~ sy
- enzymes ' . o- st
' - minor 1nqredients (e.g. polymers, dispersantso s

pertune, optical brighteners)

11) An agquecus liquia detergent composition comprising
" 10°= linear alkylbenzenesultonate o _
(calculaud as acid) - - 20 - 32%

" - alcochol ethoxylate
" . (e.qg. Cyy Y alcohol, 7 EO
a

Or Cyp.ys cohol, 5 EO) 6 - 12%
5 - aminoethanol - 2 - 6%
- citric acid 8 - 14t .

. = borate (as B,O;) 1- 3%
- ‘polynar (e.q. mleic/acxylic acid copolyner, :
' polymers as e.g. .
2 lauryl nethacrylate/acrylic acid i : :
.copolymer.-and CMC) 0o - 3% :
e qucéroi : S - ' 3 - 83
-anzynaa o . : 0 - s3% :

;ninoringredients (e.g. hydrotropes, .
s dispersants, perfume, opticnl hrightene.rs) 0 - 5%
12) A detergent composition formulated as a granulate having a' )
bulk density of> at least 600 g/1 comprising -

- anionic surfactant (linear ‘
" alkylbenzenesulfonate, alkyl sulfats, alpha- :
3 olefinsulfonate, alpha-sulfo fatty acid.

nethyl esters, alkanesultonates, s0ap) 25 - 40%
- = nonionic surfactant :

(e.g. alcoheol ethoxylate) - , 1 - 10%
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-'sodign carbonate (as Na,COy) 8 = 25%

- soluble silicates (as Na,0, 2810;) 5 - 15% .
- sodium sulfate (as Na,SO,) °o- %

- zeolite (as NaAlsSio,) o 15 - 288 S
5 - sodiun perborate (as. NaBO;.4H;0) 0 -~~.2 0§ S

- bleach activator (Tm,or ﬁOBs) 6 - 5% '

- WYW 0 - 5‘ S

(e g. perfune, cptical brighteners) o - 3% . . ‘

10 13) Detergent tomla.tions as descr:l.bed in) - 12) uhexe the
content of lineax alkylbenzenesnltonate -ora part of it ~ ia .
substituted by alkyl sultate (C13~Cqa) - :

14) Detergent formnlations as described in 1) - 13) vh.‘l.ch'
" contain a stabilized or encapsulated peracid eithexr as an!

15 additional component or as a substitute for already speci!.‘ledn
bleach systems.

15) Detergent conpositions as described in 3), 7), 9) and 12)'
vhere tho content of perborate is substituted by perearbouto.

16) Deterqent composition tornulated as a nonaguecus dotergent ‘

2 liquid ‘comprising a liguid nonionic surfactant as e.g.. l:lnaazd A
" alkoxylated primary alcohol, a buildex systeu (e.g. phosphate) .
enzyme and alkali. The detergent may. also comprise anionid
surfactant and/or a bleach systen.

The lipase and c-amylase variants of the .utvantim T
.z may beincorporated in concentrations conventionally mlpluM a
in detergents. It is at present contemplated that, in tha o
detergent composition of the invention, the lipase and c-;- '
_ amylase variants may be added in an anonnt corresponding tp
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o.do:.-_mo mg of lipase or c-mylése'vuiant pex liter of wash *
liguor. . S
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1. A lzpasa or an c-amylase variant, stah:llised; o
towards inactivation caused by a percnd.dase systen coup:ninq '
apemxidaseoraeanpanndamibitingperoxidaunctivity, '

s source of hydrogen peroxide and a peroxidase enhancing agent,
characterized in, that one or more naturally: occun'i.ng ty:osi.no
residues has/have been deleted or substitutod with a dittermt
amino acid residue. =

2. A 11pase or an e-amylase variant according to" . ‘

10 claim 1, in which one or more tyrosine residue(s) has/have bun '
substituted with a phenylaluxine residue, a leucine residue, an ;
isoleucine residue, a valine residue, a glutamine residue, ax;;
asparagine residue, a serine residue, a threonine m:lduo, a
qlutanic acid residue, or a histidine residue. -

15 3. A lipase variant according to e:l.tlur of. clails 1-'
2, the lipase variant being obtainable from a strain oﬂ
M Pseudomonas, ma:i.m Rhizomucor, or candida.

. 4. A lipase variant accordingtoclm S,thelipasq
variant being obtainable from a strain of H, lanuginosa, H.
* » brevispora, H. brevis var. thermoidea, H._insolens, 2!;_ :
gp_gnm.xhiz_qmmmﬁ !L-.m:amiss orc.._:znnm_a

) 5. A lipase vu:iant acconung to clain 4, the lipalé
var:lant being obtainable from a strain of B,_].gxmginm :

= 6. A lipase variant according to claim S, :lnvhich
a naturally occurring tyrosine residue has been deleted or.
substituted in one or more of the following tyros.i.ne pos:l.tim:
16, 21, 53, 138, 164, 171, 194, 213, 220, 261.
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7. An c-amylase variant according to either of'’
.claims 1-2, the a-anmylase variant heing obtainable froem a’
' strai.n of m_;l.nm or mnm

) " B. Anc-amylase variant accordlngtoclain7 f.hea-
‘s'amylase variant being obtainable from a strain of n_,_u,ghm_
. formis -

9. An o-amylase variant according to claim 8, in
which a naturally occurring tyrosine residue has been deletedl
or substituted in cne or more of the following positions: 10, -
B 1014, 31, 46, S6, 59, 62, 77, 98, 150, 158, 175, 193, 195, 198,
203, 219, 262, 273, 290, 302, 343. 358, 363, 367, 394, 396,
402, 439, 480.

10. A method of s&huizat:lon of a lipase or an a-

amylase towards inactivation caused by a perocxidase syst.eq
15 comprising a peroxidase or a compound exhibiting - pmxﬂnﬁ
activity, a source of ‘hydrogen peroxide and a peroxidasé
enhancing agent, characterised in, that one or more natmlly

occnn:inq tyrosine residues 1s/are delated or substituted vith
-a different amino acid residue. ) :

-3 ) 1i. The method according to claim 10, char acurlsod -
by substitution of one or more naturally occurring tyrosim#
residues with a phenylalanins residue, a leucine residue, an
isoleucine residue, a valine residue, a glutanine residus, an
asparagine residue, a serine residue, a threcnine residue, a

. 5 glutamic acid residue, or a histidine residus.

, 12. The method according to either of claims 10-11;
the lipase being obtainable from a strain of Humicola, zgnm
monas, Fusarium, Bnums.nx or ansnea

‘The method according to ‘claim 12, the. lipas? h
ubeingobtainablefmastrain otn._:!.angsinm B._brevispora)
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Ps. stutzeri, Ps. fluorescens, F, oxysporum, Rhizomucor miehed,: .
g.__en_n:stisﬂ org,_gzlinmga e o
14. ‘The method according to clain 13, the npau -t

5 being cbtainable from a strain of M&m

15. The method aeco:ding to clai.n 14, 1n vh:l.ch a;
naturally occurring tyrosine residue has been deleted . or
substituted in one or more of the following tyrosine positions.. '
16, 21, 53, 138, 164, 171, 194, 213, 220, 261. ‘

10 16. 'Ihe method accordi.ng to either of clains 10—11.
the a-amylase being obtainable from a strain of gggn.m ox_i'

17. The method according to claim 16, the c—uylue )
be:lng obtainable trun a strain ot g._ugngngmm;

] ' ~ 18. 'rhanethod accordingtoclain 17,1nvhi=ha,
naturally occurring tyrosine residue has been changed in one ot
more of the following positions: 10, 14, 31, 46, 56, 59," 62,
77, 98, 150, 158, 175, 193, 195, 198, 203, 219, 262, 273, 290,
302, 348, 358, 363, 367, 3%4, 396, 402, 439, 480.

» 19. A detexgent cmnposition eonprising a lipaqa
: and/or an a-amylase variant accord.tng to any of claims 1-9.

20.' A detergent conposition aecordi,ng to cl.ail :I.s;,- :
vhich further comprises one or more other enzymes, in particu-

lar proteases, cellulases, oxidases and/or paroxidasea.
= conventionally used in detergents. ’ X

21. A detergent additive comprisi.ng a lipase and/ar
c-anylase variant according to any ot claims 1-9, provid#d

- y";»q
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1n- the form of a non-dusting gramlate, a stabilized liquid, a
slurry, orapro'becbedgnzynea— ' ) o .
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